C. R. TAYLOR RESULTS 0 xygen consumption, respiratory parameters, and rectal temperatures at 22 and 14 C. The eland's oxygen consumption at 14 C was 19 % higher than at 22 C (Fig. IA) . Ventilation volume (liters per minute), however, was not significantly different at the two temperatures (Fig. lB) , and the increase in oxygen consumption at 14 C was almost entirely the result of a more complete extraction of oxygen from the inspired air (Fig. IC>. A larger tidal volume (Fig. 1 D) , slower respiratory rate (Fig. 1 E) , and a lower rectal temperature (37.3 vs. 38.7 C, P < 0.001) were associated with the higher extraction of oxygen from the air by the eland, The zebu's oxygen consumption at 14 C was 28% higher than at 22 C (Fig. 1A) . I n contrast to the eland, however, about two-thirds of the increase was the result of a higher ventilation volume (Fig. 1B) . Respiratory rate and tidal volume increased at 14 C (Fig. 1, D and E), however; the increase in tidal volume was much smaller than that observed in the eland. Rectal temperature was only slightly lower at 14 C than at 22 C (38.6 vs. 38.9 C, P = 0.05).
Role of rectal temperature in increased extraction of oxygen frum air. A drop in the eland's rectal temperature was associated with a slower respiratory rate and a more complete extraction of oxygen from the air. Both respiratory rate and oxygen extraction were almost linearly related to rectal temperature over a range from 35.8 to 38.9 C (Fig. 2) air were related to rectal temperature in a manner similar to that in the eland (Fig. 2) . However, the zebu normally had a much more constant temperature.
The Qlo of respiratory rate was 5.8, eland's Qlo .
which is not significantly different from the
DISCUSSION
Could an increased oxygen consumption at night improve the eland's water balance during a drought? To answer this question, the gain in preformed and metabolic water must be evaluated relative to loss of water by pulmonary evaporation.
The net water gain during a drought was calculated for eland browsing on vegetation containing 58% water and with a combustion value of 3.7 kcal/g dry matter. It was assumed that the eland digested 50 % of its food and that 0.54 liter of metabolic water was produced for each kilogram of food digested. A factor of 4.8 kcal/liter 02 was used. At 22 C the net water intake of the eland would be 1.43 liters H20/100 kg body wt per day, and at 14 C the net water intake would be 1.93 liters/100 kg per day (see Table 1 ). At 14 C the eland would therefore have 35 % more water available than at 22 C. Ventilation volume did not increase significantly with the higher oxygen consumption at 14 C, but rectal temperature decreased from 38.7 to 37.3 C. Therefore air saturated at body temperature would contain about 8 % less water. If the increased oxygen consumption at 14 C had been accomplished by an increased ventilation volume, the net gain in water would be only 19 70.
In contrast to the eland, the zebu eats only during the day when, during droughts, its food contains about 2% water (9). The calculated net water gain for the zebu eating food containing 2 % water would be -0.38 and -0.41 liter H20/lOO kg body wt per day at 22 and 14 C, respectively ( Table  1 ). The increased pulmonary evaporation at 14 C results in a greater net loss of water, despite the increased gain of metabolic water. The zebu would need to eat food containing about 10 % water for additional preformed and metabolic water to equal additional pulmonary evaporation.
How does the eland increase the extraction of oxygen from inspired air ? In man the content of oxygen in the expired air is so constant that oxygen consumption can be predicted from ventilation volume with a reasonable degree
The increased oxygen extraction can be explained by the change in proportion between the ventilation of dead space and lungs as tidal volume increases at low rectal temperature. Tidal volume can be divided into alveolar volume, from which oxygen exchange takes place, and a dead-space volume, which 1s exDired without change in gas composition except for saturation with water vapor at body temperature. Dead-space volume remains constant, but alveolar volume increases as tidal volume increases, therefore the proportion of inspired air involved in alveolar exchange increases. Although dead space was not measured, if one &sumes that the eland had a dead space of 0.95 liter (a value similar to that measured in cattle of similar weight (2)), then both at 22 C and 14 C about 40 mm Hg 02 would be extracted from alveolar air. Similar calculations were made for extraction of oxygen from alveolar air for the values presented in Fig.  2 , and it was found to be unchanged at rectal temperatures from 35.8 C to 38.9 C. Thus the increased extraction of oxygen from the eland at low rectal temperatures appears to be the result of smaller relative importance of the dead space as tidal volume increases.
The camel is another arid-dwelling animal with labile body temperature and a high Qlo (ca. 11) for respiratory rate (7) . Since the Qra for metabolic rate was 2, it seems likely that the camel increases tidal volume and extraction of oxygen from inspired air at night and thus reduces its respiratory water loss. The increase in oxygen extraction in the cold observed in sheep by Joyce and Blaxter (4) is probably also related to a lower rectal temperature and an increased tidal volume. These authors observed that when the rectal temperature of a sheep dropped to 36.7 C there was an increase in oxygen extraction from the inspired air and that an increase in tidal volume seems to be a normal accompaniment to cold exposure. Lasiewski et al. (5) noted that evaporative water loss from birds does not increase as oxygen consumption increases at lower ambient temperatures. These authors suggested a recondensation of water in the respiratory tract, similar to that described for rodents by Jackson and Schmidt-Nielsen (3). However, an increase in the rate of extraction of oxygen from air would also be a possibility.
Schmidt-Nielsen and associates (8) were the first to emphasize the advantage of a labile body temperature for a large mammal in the desert. These authors demonstrated that the camel, when dehydrated, reduced evaporative water loss considerably by having a low body temperature at night and warming slowly during the day, thus storing heat rather than maintaining a constant temperature. From the present study it must be concluded that a low body temperature at night is important to the water economy of the eland, not only by virtue of heat stored during the day, but also through a reduction in respiratory water loss. Any mammal which has a high Qlo for respiration and a low
